Colorless liquid (2.05 g, 9.58 mmol, 96% yield).
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General.
All the reagents were purchased from Aldrich or TCI chemicals. Column chromatography was performed on Silica gel 60 (230-400 mesh, Merck ® ). 1 H-NMR and 13 C-NMR spectra were recorded on a Varian 500 NMR spectrometer with chemical shifts reported in ppm relative to residual solvent peaks or to TMS as the internal standard. Yields referred to the isolated yields of compounds greater than 95% pure as determined by 1 H-NMR and GC analyses. All compounds were characterized by MS, 1 H-NMR and 13 C-NMR. Gas chromatography analyses were performed on a Hewlett Packard 8906 instrument with HP-1 capillary column and liquid chromatography analyses were performed on HP 5973 MSD with EI as the ionization method. The chiral GC spectra were recorded on an Agilent 6890N instrument with chiral capillary column (Cyclosil-B; 30 m × 0.25 mm) with a programmed temperature method (initial temperature 100 o C for 3 min; ramp up to 215 o C at a rate of 2.5 o C/ min; held at 215 o C for 10 min). New compounds were further confirmed by using high resolution mass spectra (HRMS) recorded on a hybrid quadrupole orthogonal time-offlight (Q-TOF) mass spectrometer (SYNAPT G2, Waters, MS Technologies, Manchester, U. K.) with electrospray ionization (ESI) as ionization method.
Preparation of sulfonate esters
General procedure: To a solution of alcohol (10 mmol) in pyridine (5 mL), was added tosyl chloride (15 mmol) or mesyl chloride (15 mmol), then the mixture was stirred for overnight at room temperature. The reaction mixture was acidified with 15% aqueous HCl (pH= ~2), then extracted with ethyl acetate (30 mL x 2). The organic layer was combined and washed with water and brine, then dried over anhydrous MgSO 4 and concentrated. The crude product was purified by silica gel column chromatography using ethyl acetate/ hexane as eluent to give sufonate esters. 
3-phenylpropyl methanesulfonate [CAS

4-phenylbutan-2-yl methanesulfonate [CAS 75803-21-3]
Colorless liquid (2.17 g, 9.52 mmol, 95% yield). 
2-adamantyl 4-methybenzenesulfonate [CAS 25139-43-9]
White solid (2.51 g, 82.0 mmol, 82% yield, purified by recystalization from hexane). 
Nucleophilic substitution of sulfonate esters by ionic liquid [bmim][X]
General procedure: To a 20 mL closed tube was added sulfonate esters (1.0 mmol) and ionic liquid (1.0 mmol), then the mixture was stirred under Argon in the preheated oil bath. After reaction was completed, the mixture was distributed in water (10 mL) and diethyl ether (10 mL). The organic layer was separated and washed with brine (10 mL), dried over anhydrous MgSO 4 and concentrated to give the desired product. 
1-(4-chloropropoxy)naphthalene (table 3, entry 6) [CAS 56231-42-6]
Colorless liquid (216 mg, 0.98 mmol, 98% yield). 1 
1-chlorooctane (table 3, entry 7) [CAS 111-85-3]
Colorless liquid (145 mg, 0.98 mmol, 98% yield). 
1-iodooctane (table 3, entry 7) [CAS 629-27-6]
Colorless liquid (225 mg, 0.94 mmol, 94% yield). 
2-chlorooctane (table 3, entry 11) [CAS 628-61-5]
Colorless liquid (134 mg, 0.90 mmol, 90% yield). 
2-bromooctane (table3, entry 11) [CAS 557-35-7]
Colorless liquid (179 mg, 0.93 mmol, 93% yield). Purification of the concentrated crude product by column chromatography (EtOAc : n-hexane = 1 : 50) afforded the desired product as white solid (268 mg, 0.60 mmol, 60% yield). 
2-iodooctane (
3-chloro-5-cholestene (table 3, entry 14) [CAS 2863-79-8]
Purification of the concentrated crude product by column chromatography (EtOAc : n-hexane = 1 : 50) afforded the desired product as white solid (206 mg, 0.51 mmol, 51% yield). 
